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(54) CARRIER MECHANISM AND CONTROLLING METHOD THEREFOR 

(57)Abstract: 

PURPOSE: To provide a carrier mechanism and a 
method for controlling the same in which floating of a 
print head can be prevented without increasing a unit 
price of a component and a weight of an apparatus. IJ: 


10 can slide on the shaft 14 and rotate around the shaft 
14. A left end of the horizontal part of the carrier 10 is 
considered to be a fixed end. When a voltage is applied 
to the element 3, the element 3 is elongated, the carrier 
10 is rotated clockwise, and a distance between an end 

of the head 1 and the platen 20 is shortened. The head 1 is of an impact dot type having a 
plurality of printing pins. 


CONSTITUTION: A carrier 10 has an upper horizontal 
unit, a vertical unit and a printing head mounting arm. A 
piezoelectric element 3 is disposed in the upper unit. A 
second shaft 14 is passed through a connecting part of 
the arm to the vertical unit of the carrier 10. The carrier 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] A top-horizontal-discharge part with two rollers whose 1st shaft is pinched, and the 
perpendicular part caudad extended from this top-horizontal-discharge part, It has the print head 
attachment arm horizontally extended from this perpendicular part, and the piezoelectric device arranged 
in the above-mentioned top-horizontal-discharge part. The carrier style characterized by the ability to go 
up and down a print head now by controlling the electrical potential difference which a print head is 
attached in the above-mentioned print head attachment arm, and the 2nd shaft penetrates a part for the 
above-mentioned perpendicular part and the joint of a print head attachment arm, and is impressed to a 
piezoelectric device. 

[Claim 2] A top-horizontal-discharge part with two rollers whose 1st shaft is pinched, and the 
perpendicular part caudad extended from this top-horizontal-discharge part, It has the print head 
attachment arm horizontally extended from this perpendicular part, and the piezoelectric device arranged 
in the above-mentioned top-horizontal-discharge part. A print head is attached in the above-mentioned 
print head attachment arm, and the 2nd shaft penetrates a part for the above-mentioned perpendicular 
part and the joint of a print head attachment arm. The control approach of the carrier style which is the 
control approach of the carrier style which can go up and down a print head by controlling the electrical 
potential difference impressed to a piezoelectric device, and which came be made, and is characterized 
by enlarging the electrical potential difference impressed to a piezoelectric device when the number of 
coincidence fire pins is large. 

[Claim 3] While having the plurality of the subcarrier which has the top-horizontal-discharge part, 
perpendicular part, and print head attachment arm with which the piezoelectric device has been arranged 
Have a carrier frame and a print head is attached in a print head attachment arm. By a part for the 
perpendicular part of a subcarrier and the joint of a print head attachment arm being fixed to revolve by 
the carrier frame, and attaching the edge of the top-horizontal-discharge part of a subcarrier in a carrier 
frame, and controlling the electrical potential difference impressed to a piezoelectric device The carrier 
style characterized by the ability to go up and down a print head now. 

[Claim 4] While having the plurality of the subcarrier which has the top-horizontal-discharge part, 
perpendicular part, and print head attachment arm with which the piezoelectric device has been arranged 
Have a carrier frame and a print head is attached in a print head attachment arm. By a part for the 
perpendicular part of a subcarrier and the joint of a print head attachment arm being fixed to revolve by 
the carrier frame, and attaching the edge of the top-horizontal-discharge part of a subcarrier in a carrier 
frame, and controlling the electrical potential difference impressed to a piezoelectric device The control 
approach of the carrier style which is the control approach of the carrier style which can go up and down 
a print head now, and is characterized by controlling the piezoelectric device corresponding to the print 
head concerned, and moving the print head concerned up when a print head comes to the level 
difference field of a form. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the carrier style and the control approach which went 
up and down the print head attached in the carrier by preparing a piezoelectric device in a carrier and 
controlling the electrical potential difference impressed to a piezoelectric device. 
[0002] 

[Description of the Prior Art] Drawing 8 is the side elevation of the conventional example of the carrier 
style of an impact dot impact printer, this drawing — setting — 1 — a print head and 10 — in a shaft and 
1 5, a print head attachment arm and 16 show a spring, and, as for a carrier, and 1 1 and 12, 20 shows [ a 
roller, and 13 and 14 ] the platen, respectively. The carrier 10 has the top-horizontal-discharge part, the 
perpendicular part, and the print head attachment arm 15. A carrier 10 can revolve around a shaft 14 
while being able to slide a shaft 14 top. 

[0003] The shaft of a roller 1 1 is being fixed to the top-horizontal-discharge part of a carrier 10. 
Moreover, the shaft of a roller 12 is being fixed on the rectangle plate (not shown). The end of this 
rectangle plate is attached in the top-horizontal-discharge part of a carrier 10 free [ rotation ]. The roller 
12 is pushed against the shaft 13 with the spring 16. The print head 1 is attached in the print head 
attachment arm 15 of a carrier 10. A form is arranged between the inferior surface of tongue of a print 
head 1 , and a platen 20. If a printing pin strikes a form top, the printing reaction force P will arise and 
the gap between a print head and a form will increase. 

[0004] In an impact dot impact printer like drawing 8 , the printing demand in 8P form or 9P form is 
increasing by use of a transportation cut-form, and the injection energy to the carrier per unit time 
amount is also increasing with improvement in the speed of printing speed, the bottom of such a 
condition - high — the printing head at the time of performing duty printing will come floating, an 
amount will become large, and distortion of a dot omission or an alphabetic character will occur. As a 
means to solve this, although the rigidity of a carrier, increase of the shaft diameter of a support shaft, 
etc. can be considered, these are connected with an increment and equipment weight increase of a 
components unit price, and become the hindrance of down size which a user demands. 
[0005] Drawing 9 (a) The side elevation of other conventional examples of a carrier style, and drawing 9 
(b) It is the front view of other conventional examples of a carrier style. In this drawing, in a print head 
and 30, a carrier frame, and 3 1 and 32 show a roller and 33 and 34 really show [ 25 ] the shaft, 
respectively. The carrier 30 has the top-horizontal-discharge part, the perpendicular part, and the print 
head attachment arm. A carrier 30 can revolve around a shaft 34 while being able to slide a shaft 34 top. 
[0006] The shaft of a roller 31 is being fixed to the top-horizontal-discharge part of a carrier 30. 
Moreover, the shaft of a roller 32 is being fixed on the rectangle plate (not shown). The end of this 
rectangle plate is attached in the top-horizontal-discharge part of a carrier 30 free [ rotation ]. The roller 
32 is pushed against the shaft 33 with the spring (not shown). In the example of illustration, three print 
heads 25 are really attached in the carrier frame 30. 

[0007] While the printing speed of an impact dot impact printer is improving, as shown in drawing 9 , 
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the method of using two or more print heads may be adopted. In such a case, that a print head counters 
the binding section of copy **** occurred, and important problems, such as a dot omission of a print 
head depended for coming floating and a printing omission by a printing ribbon being inserted at a form 
and the tip of a print head, had occurred in the carrier structure of conventional one apparatus. Although 
what is necessary is just to enlarge the pin stroke of a print head in order to solve such a problem, a pin 
stroke is becoming small steadily with improvement in printing speed. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the carrier style and the 
control approach surfacing of a print head can prevent ** now, without being created in order to solve 
an above-mentioned problem, and making a components unit price and equipment weight increase. 
Moreover, this invention aims at offering a carrier style and the control approach with two or more print 
heads which can prevent now the dot omission of a print head depended for coming floating, the 
printing omission by a printing ribbon being inserted at a form and the tip of a print head, etc. 
[0009] 

[Means for Solving the Problem] A top-horizontal-discharge part with two rollers with which the 1st 
shaft of the carrier style of claim 1 is pinched, The perpendicular part caudad extended from this top- 
horizontal-discharge part, and the print head attachment arm horizontally extended from this 
perpendicular part, Have the piezoelectric device arranged in the above-mentioned top-horizontal- 
discharge part, and a print head is attached in the above-mentioned print head attachment arm. It is 
characterized by the ability to go up and down a print head now by controlling the electrical potential 
difference on which the 2nd shaft has penetrated a part for the above-mentioned perpendicular part and 
the joint of a print head attachment arm, and is impressed to a piezoelectric device. 
[0010] The top-horizontal-discharge part in which the control approach of claim 2 has two rollers whose 
1st shaft is pinched, The perpendicular part caudad extended from this top-horizontal-discharge part, and 
the print head attachment arm horizontally extended from this perpendicular part, Have the piezoelectric 
device arranged in the above-mentioned top-horizontal-discharge part, and a print head is attached in the 
above-mentioned print head attachment arm. It is the control approach of the carrier style which can go 
up and down a print head by controlling the electrical potential difference on which the 2nd shaft 
penetrates a part for the above-mentioned perpendicular part and the joint of a print head attachment 
arm, and is impressed to a piezoelectric device and which came be made. When the number of 
coincidence fire pins is large, it is characterized by enlarging the electrical potential difference 
impressed to a piezoelectric device. 

[001 1] While the carrier style of claim 3 is equipped with the plurality of the subcarrier which has the 
top-horizontal-discharge part, perpendicular part, and print head attachment arm with which the 
piezoelectric device has been arranged Have a carrier frame and a print head is attached in a print head 
attachment arm. By a part for the perpendicular part of a subcarrier and the joint of a print head 
attachment arm being fixed to revolve by the carrier frame, and attaching the edge of the top-horizontal- 
discharge part of a subcarrier in a carrier frame, and controlling the electrical potential difference 
impressed to a piezoelectric device It is characterized by the ability to go up and down a print head now. 

[0012] While the control approach of claim 4 is equipped with the plurality of the subcarrier which has 
the top-horizontal-discharge part, perpendicular part, and print head attachment arm with which the 
piezoelectric device has been arranged Have a carrier frame and a print head is attached in a print head 
attachment arm. By a part for the perpendicular part of a subcarrier and the joint of a print head 
attachment arm being fixed to revolve by the carrier frame, and attaching the edge of the top-horizontal- 
discharge part of a subcarrier in a carrier frame, and controlling the electrical potential difference 
impressed to a piezoelectric device It is the control approach of the carrier style which can go up and 
down a print head now, and when a print head comes to the level difference field of a form, it is 
characterized by controlling the piezoelectric device corresponding to the print head concerned, and 
moving the print head concerned up. 
[0013] 
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[Function] An operation of claim 1 and claim 2 is explained. If an electrical potential difference is 
impressed to a piezoelectric device, a piezoelectric device will move elongation and a print head caudad. 
If the electrical potential difference impressed to a piezoelectric device is lost, a piezoelectric device will 
be shrunken and a print head will return up. Although n printing pins (n is 24) exist in a print head, when 
the number of the printing pins driven to coincidence (the number of coincidence fire pins) is large, the 
electrical potential difference impressed to a piezoelectric device is enlarged. 
[0014] An operation of claims 3 and 4 is explained. In using the piezoelectric device which will be 
extended if an electrical potential difference is impressed, it usually impresses and puts an electrical 
potential difference on a piezoelectric device. When it is going to move a print head up, the electrical 
potential difference impressed to a piezoelectric device is lost. When the tip of a certain print head 
which exists on a carrier style is equivalent to the level difference field (binding section) of a copying 
paper, the electrical potential difference impressed to the piezoelectric device corresponding to the print 
head concerned is lost. 
[0015] 

[Example] Drawing 1 thru/or drawing 4 are drawings explaining the 1st example of this invention, and 
drawing showing the relation to which, as for drawing 1 , the side elevation of the carrier style of the 1st 
example of this invention comes floating to, and, as for drawing 2 , the number of coincidence fires and 
a head come floating, drawing in which drawing 3 shows the example of the electrical circuit of the 1st 
example of this invention, and drawing 4 are drawings showing the processing flow of the 1st example 
of this invention, drawing 1 ~ setting — 1 — a print head and 3 — in a shaft and 15, a print head 
attachment arm and 16 show a spring, and, as for a piezoelectric device, and 1 1 and 12, 20 shows [ a 
roller, and 13 and 14 ] the platen, respectively. 

[0016] The carrier 10 has the top-horizontal-discharge part, the perpendicular part, and the print head 
attachment arm 15. A carrier 10 can revolve around a shaft 14 while being able to slide a shaft 14 top. 
The shaft of a roller 1 1 is being fixed to the top-horizontal-discharge part of a carrier 10. Moreover, the 
shaft of a roller 12 is being fixed on the rectangle plate (not shown). The end of this rectangle plate is 
attached in the top-horizontal-discharge part of a carrier 10 free [ rotation ]. The roller 12 is pushed 
against the shaft 13 with the spring 16. By rotating a gap motor (not shown), a shaft 13 is movable to 
right and left. 

[0017] The print head 1 is attached in the print head attachment arm 15 of a carrier 10. A form is 
arranged between the inferior surface of tongue of a print head 1 , and a platen 20. If a printing pin 
strikes a form top, the printing reaction force P will arise and the gap between a print head and a form 
will increase. The piezoelectric device 3 is arranged at the top-horizontal-discharge section of a carrier 
10. If an electrical potential difference is impressed to a piezoelectric device 3, a piezoelectric device 3 
will be extended and, thereby, a carrier 10 will rotate clockwise. If the impression of an electrical 
potential difference to a piezoelectric device 3 is stopped, a piezoelectric device 3 will return to the 
original die length. 

[0018] Drawing 2 is drawing showing the number of coincidence fires, and the relation to which a head 
comes floating. A print head is the thing of for example, 24 pins. As are shown in this drawing and the 
number of the printing pins driven to coincidence increases, a print head comes floating and an amount 
becomes larger. 

[0019] Drawing 3 is drawing showing the example of the electrical circuit of the 1st example of this 
invention, this drawing - setting - 1 - a print head and 2 a drive driver and 3 ~ a piezoelectric device 
and 4 - in the printing analysis section and 7, a line buffer and 8 show an interface board and, as for a 
drive driver and 5, 9 shows [ a microprocessor and 6 ] the host computer, respectively. The drive driver 
2 is for driving a print head 1 . The drive driver 4 is for driving a piezoelectric device 3. The 
microprocessor 5 has the printing analysis section 6, a line buffer 7, etc. 

[0020] If the printing data from a host computer 9 are received, a microprocessor 5 changes the printing 
data from a host into the printing data of a dot pattern format, and stores them in a line buffer 7. The 
printing data of the dot pattern format for one line are stored in a line buffer 7. The printing analysis 
section 6 computes the number of coincidence fire pins with reference to the contents of the line buffer 
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7. For example, each dot train consists of 24 dots, 24 pins can drive to coincidence, and the case where 
the n-th dot train of a line buffer 7 is printed is assumed. If ten dots in the n-th dot train assume that ON 
and the remainder are off, the number of coincidence fire pins will be set to 10. The interface board 8 
controls the communication link between a microprocessor 5 and a host computer 9. 
[0021] Drawing 4 is drawing showing the processing flow of the 1st example of this invention. This 
processing is realized by performing the printing processing program stored in Program ROM. A 
printing command is received at step SI. Printing data are received at step S2. At step S3, printing data 
are analyzed and the number of coincidence fire pins is computed. In step S4, while surfacing of the 
carrier corresponding to the number of coincidence fires amends ** by impressing an electrical potential 
difference to a piezoelectric device 3, it prints. 

[0022] Drawing 5 thru/or drawing 7 are drawings explaining the 2nd example of this invention, and is 
drawing 5 (a). The side elevation of the carrier style of the 2nd example of this invention, and drawing 5 
(b) The front view of the carrier style of the 2nd example of this invention, drawing in which drawing 6 
shows the example of the electrical circuit of the 2nd example of this invention, and drawing 7 are 
drawings showing the processing flow of the 2nd example of this invention, drawing 5 ~ setting -- 21 — 
a mark sensor and 23 — a piezoelectric device and 25 — a shaft and 35 show a subcarrier and, as for a 
print head and 30, in a roller, and 33 and 34, 36 really shows [ a carrier frame, and 3 1 and 32 ] the 
revolving shaft, respectively. 

[0023] The carrier frame 30 really has the top-horizontal-discharge part, the perpendicular part, and the 
bottom-horizontal-discharge part. The carrier frame 30 can really revolve around a shaft 34 while being 
able to slide a shaft 34 top. The shaft of a roller 3 1 is really being fixed to the top-horizontal-discharge 
part of the carrier frame 30. Moreover, the shaft of a roller 32 is being fixed on the rectangle plate (not 
shown). The end of this rectangle plate is attached really free [ rotation into the top-horizontal-discharge 
part of the carrier frame 30 ]. The roller 32 is pushed against the shaft 33 with the spring (not shown). 
By rotating a gap motor (not shown), a shaft 33 is movable to right and left. 

[0024] The subcarrier 35 consists of a top-horizontal-discharge part, a perpendicular part, and a print 
head attachment arm. A part for the perpendicular part of a subcarrier 35 and the joint of a print head 
attachment arm is attached with the revolving shaft 36 really free [ rotation into the bottom-horizontal- 
discharge part of the carrier frame 30 ]. The print head 25 is attached in the print head attachment arm of 
a subcarrier 35 fixed. 

[0025] The end of the top-horizontal-discharge part of a subcarrier 35 is really attached in the carrier 
frame 30. The piezoelectric device 23 is arranged in the top-horizontal-discharge part of a subcarrier 35. 
A print head 25 can be gone up and down by controlling the electrical potential difference impressed to 
a piezoelectric device 23. In the example of illustration, since three print heads 25 exist, three 
subcarriers 35 are really attached in the carrier frame 30, and the print head 25 is attached in each 
subcarrier 35. The mark sensor 21 is attached in the print head attachment arm of the subcarrier 35 in 
which a print head 25 is attached. Three mark sensors 21 exist in the example of illustration. 
[0026] Drawing 6 is drawing showing the example of the electrical circuit of the 2nd example of this 
invention, this drawing - setting - 21 — in a piezoelectric device and 24, a drive circuit and 25 show a 
print head and, as for a mark sensor and 22, 26 shows [ a detector and 23 ] the drive circuit, respectively. 
A mark sensor 21 is the thing of a reflective mold. If a form is arranged between a print head and a 
platen and a mark sensor 21 is moved to an other end from one edge, the reflected light will not be 
detected, when a mark sensor 21 exists on a form, the reflected light is detected and a mark sensor 21 
does not exist on a form. A detector 22 detects the existence of the reflected light. 
[0027] The drive circuit 24 controls the electrical potential difference impressed to a piezoelectric device 
23. A piezoelectric device 23 will return to the original condition, if elongation and an electrical 
potential difference are no longer impressed when the electrical potential difference is impressed. The 
print head 25 has 24 printing pins, and has the magnet for a printing pin drive in each printing pin 
correspondence. A microprocessor 27 controls printer equipment and has memory 28. The printing data 
sent from the host computer 29 are stored in memory 28. 

[0028] Drawing 7 is drawing showing the processing flow of the 2nd example of this invention. This 
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processing is realized by performing the program stored in Program ROM. A **** form is set at step 
SI. At step S2 3 a mark sensor is moved from one edge to an other end, and it asks for the boundary point 
of a part with the reflected light, and a part without the reflected light, and asks for form width of face 
from the distance between the two boundary points. At step S3, a 12.7mm field is recognized as a level 
difference field (binding part of a **** form) from a left end to 12.7mm field, and a right end. 
[0029] In step S4, printing data are received from a host. At step S5, it investigates whether which print 
head goes into a level difference field. In Yes, it progresses to step S6, and, in No, it progresses at step 
S7. At step S6, before going into a level difference field, the piezoelectric device of a print head is 
driven, and it prints, evacuating the print head concerned. It prints at step S7. 
[0030] 

[Effect of the Invention] Printing without distortion of a dot omission or an alphabetic character can be 
performed without increasing the unit price and equipment weight of components, since according to 
this invention a piezoelectric device is arranged on a carrier, the number of coincidence fire pins of 
printing data is computed beforehand and the gap between a printing pin and a form is shortened 
according to it so that clearly from the above explanation. Moreover, the dot omission of a print head 
depended for coming floating and the printing omission by a printing ribbon being caught at the tip of a 
print head of a form can be prevented, without enlarging the pin stroke of a printing pin, since according 
to this invention it judged whether a print head may enter a level difference field, and the print head is 
evacuated by the piezoelectric device on a carrier when entering while recognizing the level difference 
field of the binding section of **** by the mark sensor. 


[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the example of the carrier style of the 1st example of this invention. 
[Drawing 2] It is drawing showing the number of coincidence fires, and the relation to which a head 
comes floating. 

[Drawing 3] It is drawing showing the example of the electrical circuit of the 1 st example of this 
invention. 

[Drawing 4] It is drawing showing the processing flow of the 1st example of this invention. 
[Drawing 5] It is drawing showing the example of the carrier style of the 2nd example of this invention. 
[Drawing 6] It is drawing showing the example of the electrical circuit of the 2nd example of this 
invention. 

[Drawing 7] It is drawing showing the processing flow of the 2nd example of this invention. 
[Drawin g 8] It is drawing showing the conventional example of a carrier style. 
[Drawing 9] It is drawing showing other conventional examples of a carrier style. 
[Description of Notations] 

1 Print Head 

2 Drive Driver 

3 Piezoelectric Device 

4 Drive Driver 

5 Microprocessor 

6 Printing Analysis Section 

7 Line Buffer 

8 Interface Board 

9 Host Computer 

10 Carrier 

11 Roller 

12 Roller 

13 Shaft 

14 Shaft 

15 Print Head Attachment Arm 

16 Spring 

20 Platen 

21 Mark Sensor 

22 Detector 

23 Piezoelectric Device 

24 Drive Circuit 

25 Print Head 

26 Drive Circuit 

27 Microprocessor 
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28 Memory 

29 Host Computer 

30 One Carrier Frame 

31 Roller 

32 Roller 

33 Shaft 

34 Shaft 

35 Subcarrier 

36 Revolving Shaft 


[Translation done.] 
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